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The Scientific Board of the California Medical Association presents the following inventory of items ofprogress in neurosurgery. Each
item, in thejudgment ofa panel ofknowledgeable physicians, has recently become reasonably firmly established, both as to scientific
fact and important clinical significance. The items are presented in simple epitome andan authoritative reference, both to the item itseif
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Head Injury
THE CONSEQUENCES of minor and moderate head injuries
have been the subject of ongoing controversy in the medical
community for many years. Some have maintained that con-
cussion is never associated with cognitive or behavioral se-
quelae, while others have argued that most patients suffering
minor head injuries, and all with moderate head injuries,
have at least transient cerebral dysfunction. Most recently, a

series of objective studies has been carried out to detail both
the short- and long-term consequences of head injuries that
do not produce coma. Pioneering studies from New Zealand,
followed by an important investigation at the University of
Virginia, have suggested that minor and moderate head inju-
ries can have long-term cognitive sequelae in a substantial
number ofpatients.

It was recently shown that most patients who suffered a

minor head injury, defined as a head injury producing a tran-
sient loss of consciousness and followed by a stay in hospital
of no more than 48 hours, had evidence of transient cerebral
dysfunction. Intellectual problems in the areas of memory,
attention, and abstract thinking were seen on the initial eval-
uation within a week of injury. At one month, substantial
improvement had occurred; at three months, the great ma-

jority of patients had returned to normal. About 15% con-

tinued to have significant cognitive sequelae, however. Be-
havioral manifestations such as headache, depression,
insomnia, and imbalance or disequilibrium improved sub-
stantially in most patients at three months.

One can conclude from this multicenter study that minor
head injury produces transient cerebral dysfunction, most of
which is completely reversible and resolves within three
months, but that there is a group of patients- "the miserable
minority"-in whom long-term cognitive sequelae are pre-
sent. In California alone, about 40,000 patients are admitted
to hospital with minor and moderate head injuries each year.
Many are dysfunctional for some months, either in the work-
place or at home. Further delineation of this transient cere-

bral dysfunction and better treatment strategies for such pa-
tients are required.

LAWRENCE F. MARSHALL, MD

San Diego
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Timing of Surgical Therapy for Aneurysms
THE SUCCESSFUL TREATMENT of intracranial aneurysms re-

mains a major challenge to the specialty of neurologic sur-
gery. Although alternative forms of interventional neuro-
radiologic procedures are being developed, the time-
honored definitive procedure of choice in the treatment of
ruptured saccular intracranial aneurysms remains microsur-
gical exposure and clip obliteration ofthe lesion.

It is estimated that about 28,000 subarachnoid hemor-
rhages occur per year in North America and that a third of
patients die as a result of their initial hemorrhage or are
misdiagnosed. The other approximate two thirds of these
patients reach facilities with neurosurgeons capable ofdefin-
itively caring for the lesion but only half of this patient popu-
lation has a reasonable outcome. The other half-an esti-
mated 9,000 persons-die ofthe complications ofrebleeding
and vasospasm or medical and surgical complications.

The goal of surgical intervention is to prevent rebleeding
and facilitate the treatment of vasospasm. Although "late"
intervention still has its proponents, a more urgent and early
approach may offer a more favorable outcome. Modern prin-
ciples of neuroanesthesia, adjunctive measures to produce a
"slack" brain-using mannitol and cerebrospinal fluid
drainage-combined with microsurgical techniques, a judi-
cious use of temporary clips, minimal brain retraction, and
dissection within the subarachnoid cisterns and outside the
brain offer the opportunity to successfully clip off the of-
fending aneurysm from the adjacent circulation. This can be
done soon after the hemorrhage, thus obviating the risk to the
patient of rebleeding. Operating early also provides a sur-
geon the opportunity to open up the arachnoid cisternal path-
ways and evacuate some of the "toxic" subarachnoid blood
and the potential for the topical administration of agents to
counteract vasospasm. In the days following early surgical
intervention, a patient can be safely managed with hypervo-
lemic-hypertensive therapy should vasospasm become a clin-
ical problem. Surgical treatment is not advisable in those
patients in the midst of severe vasospasm, another compel-
ling reason to intervene early.
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From a technical standpoint, the surgical repair of aneu-
rysms can now be done early. Although operating early has
no direct result either favorable or unfavorable on the subse-
quent potential problem of vasospasm, it does effectively
treat the rebleeding problem associated with these lesions.

An acute physician and public awareness of the "sentinel
bleed" or early warning leak that so often seems to occurjust
before a full-blown aneurysmal rupture can lead to a greater
accrual of early and accurately diagnosed patients in good
clinical condition. By combining this effort with operating
early, the incidence and the morbidity and mortality associ-
ated with rebleeding from ruptured intracranial aneurysms
can be significantly reduced.

RODERICK G. LAMOND, MD
San Diego
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Intravascular Detachable Balloon
Embolization of Intracranial Aneurysms
THE CURRENT TREATMENT OF CHOICE for intracranial aneu-
rysms is neurosurgical clipping. This procedure may be com-
promised due to the anatomic location, configuration, size,
or calcification of an aneurysm. Detachable balloon occlu-
sion may provide an alternative therapy for selected cases of
difficult aneurysms.

Under fluoroscopic visualization, a silicone balloon is
flow-directed through the intracranial circulation and guided
directly into the aneurysm. Using real-time subtraction or
"road mapping" techniques, the balloon is inflated with a
hydrophilic polymer, hydroxyethyl methacrylate, which so-
lidifies to create a permanent embolic agent. The balloon is
then detached within the aneurysm, and angiography is done
to confirm occlusion of the aneurysm with preservation of
the parent artery. Ectatic aneurysms without a neck may be
treated by occluding the aneurysm or the parent artery (or
both).

The procedures are done from a transfemoral approach
using local anesthesia to permit continuous neurologic moni-
toring of the patient's condition. The technique has been
used to treat aneurysms of the proximal, mid, and distal
basilar, posterior cerebral, lateral posterior choroidal, cav-
ernous internal carotid, posterior communicating, carotid
ophthalmic, carotid bifurcation, and middle cerebral ar-
teries.

Because intravascular embolization of intracranial aneu-
rysms is still a relatively new therapy and long-term
follow-up is required, the patient selection criteria are con-
servative. Our series of more than 200 includes patients with
aneurysms in which standard neurosurgical clipping tech-
niques have failed, aneurysms in surgically inaccessible
areas, or aneurysms associated with high surgical morbidity
or mortality, or patients judged to be clinically unstable for
general anesthesia and craniotomy.

The largest reported series has been from the Kiev Neu-
rosurgical Institute, where 532 aneurysms have been treated

with a mortality of approximately 7%. In this series only
those patients not treatable by balloon occlusion were treated
by craniotomy and clipping. It is hoped that advances in
materials, techniques, and scientific exchange will continue
to improve this developing technology.

GRANT B. HIESHIMA, MD
RANDALL T. HIGASHIDA, MD
VAN V. HALBACH, MD
San Francisco
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Indications for Cerebral Revascularization
CEREBRAL REVASCULARIZATION remains a viable treatment
option for patients with cerebrovascular disorders. The In-
ternational Cooperative Study of Extracranial-to-Intracra-
nial Arterial Anastomoses helped to redefine and therefore
limit the indications for these procedures and improved our
understanding of cerebrovascular ischemia. An extracrani-
al-to-intracranial (EC-IC) vascular anastomosis is clearly not
efficacious in the treatment of patients with thromboembolic
cerebrovascular disease. It is, however, a valid therapeutic
option for a patient with the relatively rare recurrent transient
ischemia from hypoperfusion that is refractory to optimal
medical management.

The difficulty lies in deciding which patients suffer from
cerebrovascular hypoperfusion and will therefore possibly
benefit from revascularization of an ischemic vascular re-
gion. These patients must be studied and selected carefully.
Attendant medical problems must be brought under optimal
control. If patients remain symptomatic despite trials of as-
pirin and anticoagulants and they are reasonable candidates
for an operation-from an anesthetic-risk perspective-then
they may be considered for an EC-IC bypass procedure.
Reproducible signs and symptoms ofhemodynamic compro-
mise must correlate with a demonstrable pathologic disorder
on radiologic studies. Four-vessel head and neck angiog-
raphy, including aortic arch views, is essential to document
vascular occlusion or stenosis, the presence or absence of a
collateral blood supply (or steal), and the location and caliber
of extracranial vessels. Cerebral blood flow studies using
stable xenon computed tomography with and without activa-
tion using acetazolamide (Diamox) have helped correlate
ischemic symptoms with regions of relative hypoperfusion
and limited autoregulatory reserve. Magnetic resonance
(MR) imaging will reveal information about ischemia or in-
farction and is particularly useful when assessing posterior
circulation vascular insufficiency. MR imaging will also doc-
ument ventricular size and rule out other lesions, such as

cyst, tumor, hematoma, or arteriovenous malformation, that
might mimic ischemic cerebral disease.

EC-IC bypass remains an important adjunct in the treat-
ment of patients with unclippable giant intracranial aneu-

rysms. If hunterian ligation or an aneurysm-trapping proce-
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